We studied the records of the DGCH, which serves the children living in south-east Turkey. The southeastern region is the least developed part of Turkey. Vaccination coverage for mothers and babies is low and birth attendance facilities are insufficient.
Introduction
Neonatal tetanus (NNT) occurs as a result of unhygienic birth practices, most commonly when tetanus spores contaminate the umbilical cord at the time when it is cut or dressed after delivery. Neonatal tetanus is responsible for 14 per cent (215 000) of all neonatal deaths. 1 Reducing deaths from neonatal tetanus is one of the simplest and most cost-effective means of reducing the neonatal mortality rate. However, because most of the deaths occur at home before the baby reaches 2 weeks of age and neither the birth nor the death is reported, the number of cases reported by countries remains low. For this reason, neonatal tetanus is often called the 'invisible killer'. Mortality of NNT is always high. There are many interventions to reduce the fatality rate, and good nursing care is one. 2 Turkey is one of the countries that was unable to eliminate maternal and neonatal tetanus (MNT) and needed facilities for newborns with NNT. In 1993, tetanus toxoid (TT2) coverage levels of 16 per cent were reported in the European Region, and only Turkey routinely reported tetanus toxoid coverage to the WHO. During 1989-1992, 63-67 cases were reported annually. In 1993, a total of 48 NNT cases were reported in the region-46 from Turkey. 3 There is no information about the mortality of these cases, but we believe that many of these cases died because of a lack of proper baby care facilities. There are many factors affecting the prognosis of NNT cases. The use of treatment protocols and good nursing care may reduce mortality. In Diyarbakir Governmental Children Hospital (DGCH) there was a lack of appropriate intensive care of newborns before 1998. Not only NNT cases but also other babies who need intensive care were at great risk of mortality. By the year 1998 a programme for qualitative and quantitative development of intensive care for newborns was established in DGCH to reduce the mortality of newborns. In this article, we describe the effect of this programme on mortality of NNT cases by comparing the mortality ratios before and after the programme. Summary Neonatal tetanus is an important health problem with an estimated 500 000 deaths per year worldwide, particularly in developing countries. We analysed 56 cases of neonatal tetanus (NNT), retrospectively, who were admitted to Diyarbakir Children State Hospital between 1994 and 2001. In 1998 an intervention in a childcare intensive unit was conducted, which included a nurse education programme, increasing the number of nurses and other health staff, and more qualified management of cases. The mean age of patients was 7.9 days at admission, and the male:female ratio was 1:6. Eleven per cent of the cases had body weight under 2500 g. The mean hospitalization period was 9.9 days. All patients were born at home without medical help and 28.6 per cent were from urban areas. The case fatality rate that was formerly 88.5 per cent, decreased to 53.6 per cent by the intervention conducted in 1998. Based on our findings, we can say that improved hospitalization conditions and intensive care may reduce mortality. Enforcing preventive policies both in rural and urban areas is of great importance in the least developed regions.
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were studied retrospectively. Two cases were discarded from the analysis because no information about prognosis was available.
In DGCH, an intervention study of good nursing care and supplementation of equipment and materials for child care was started in 1998. All nurses working in the hospital were re-trained in child care.
To increase the quality of nursing care, the number of nurses was increased two-fold (from 12 nurses to 24), the number of incubators per newborn increased from 2 to 12, an aspirator was supplied for each bed, and the hygiene conditions of the hospital were improved. The cost of the intensive care unit was calculated as $14.29 per patient. There was no other changes in treatment protocol of NNT cases by the year 1998. All infants with NNT were isolated in a separate ordinary care unit. This section was darker and quieter and attended by specially educated nurses. All patients received 5000 units of antitetanus serum intramuscularly: anti-biotherapy with penicillin or gentamicin and high dose diazepam (220-40 mg/kg/day) intravenously. Intravenous fluids were given to maintain fluid and electrolyte balance until nasogastric nutrition was possible. Nasogastric tube feeding was initiated as soon as the infant's spasms were under control.
Statistical analyses
To detect the difference in prognosis of cases admitted to the hospital before and after 1998, the chi-squared method was used. The logistic regression model was used to calculate the odds ratios of factors probably affecting outcome. Outcome was described as dead or alive dichotomously. We excluded two patients from the analysis because the parents removed the infants from the hospital and no information about their prognosis was available. Factors included in the logistic regression model, therefore, were: settlement of infants, presence of fever, age, body weight, additional infection, and date of hospitalization before vs. after 1998. All analyses were done using Epi-Info 2000 statistical software developed by CDC-USA.
Results
The descriptive and clinical characteristics of the study group are shown in Table 1 .
The mean age of patients with NNT was 7.9 ± 2.7 days (range 3-15 days). Cases consisted of 21 females (37.5 per cent) and 35 males (62.5 per cent). The mean weight of infants with NNT was 3314.8 ± 578.3 g (range 1900-4500 g). Six infants (11.1 per cent) had low birthweight. In nine cases (16.0 per cent) symptoms appeared during the first 5 days of life. In one case, symptoms appeared 2 weeks after the birth. The mean duration of hospitalization was 9.9 ± 13.3 days (range 1-66 days).
All infants were born at home with the help of unqualified midwives. Thirty-nine (69.6 per cent) infants were from rural and 17 (30.4 per cent) were from urban areas. All of the infants were delivered to mothers who did not receive any tetanus vaccine during their pregnancy. Thirty-eight cases (70.4 per cent) died. Deceased cases were compared with surviving cases according to their symptoms, age at onset, body weight, onset of fever, onset of additional infection, place of residence, and cases after and before year 1998 by logistic regression model. Age at onset was greater (9.9 ± 3.0 days) in those cases that survived, but this difference was not significant on prognosis (OR = 0.7; 95 per cent CI, 0.5-1.0). In the cases that survived, fever was present in 43.8 per cent (seven cases) while in those that deceased it was 84.2 per cent (32 cases). Prognosis was adversely affected by fever and this was statistically meaningful (OR = 17.6; 95 per cent CI, 2.3-135.5). Thirteen surviving cases (46.4 per cent) were hospitalized after 1998 when the intervention studies were conducted. The death ratio was higher in the cases admitted to hospital before the year 1998 (OR = 19.9; 95 per cent CI, 2.15-184.6). This was attributed to good nursing practice and good hospitalization conditions.
The death ratio of cases decreased from 88.5 per cent to 53.6 per cent by the year 1998. The survival revealed that 29 per cent of pregnant Turkish women received two doses of tetanus toxoid (TT). In 2000, routine coverage with two doses of TT in Turkey was 36 per cent and this coverage was lower (11 per cent) in south-east Turkey. 5 Between 1994 and 2001, a total of 310 NNT cases were reported in Turkey. 6 Our cases represent 18.0 per cent of all Turkish cases.
It was found that the strongest indicator of the NNT risk in a district, was the presence of one or more cases in the previous year. 7 In the present study it was surprising how many cases were from the city centre. In spite of higher vaccination coverage and delivery facilities availability in city centres, living in a city centre is still a risk for neonatal tetanus. The present studies corroborate the study by Gurkan, et al. 8 in that most of the cases were from rural areas. In our study the cases from city centres were also home deliveries. All of the NNT cases were born without professional attendance at the delivery. This showed the importance of the safe-motherhood programme again. Adequate health education would benefit all communities, both rural and urban, particularly with regard to antenatal care, tetanus immunization, and birth attendance.
In many other reports prognostic factors that had an effect on survival were younger age, presence of fever, 9,10 short incubation period, and low infant weight. 11 In our study, fever was found to be a strong indicator of prognosis. Body weight and incubation period did not effect prognosis.
It has previously been shown that good nursing care can reduce the mortality rate to 20 per cent. 12 Al-Kaabi, et al. attributed the comparatively low mortality rate in tetanus cases to early diagnosis, aggressive treatment, good nursing, and co-ordinated multi-disciplinary management. 13 Supportive care including ventilatory assistance, was mentioned as highly essential for the successful outcome of patients. 14 Early ventilatory support and tracheostomy, together with intensive nursing care, were found to be the mainstay of the treatment. 15 In the present study, cases admitted to hospital after 1998 received more qualified health care, which included better nursing and better management. In logistic regression analysis the strongest indicator of prognosis was found to be good nursing care, which means better management with more qualified tools of intensive care. Before 1998, mortality of NNT cases was very high according to other reports 9, 16, 17 and varied between 40 and 69 per cent. The successful development after 1998 is due to more qualified care of patients, since there were no changes in treatment protocols and the severity of clinical disease among our patients after 1998 was quite similar to that before 1998. However, we should still plan new strategies for decreasing the mortality, which remains high. Our study was retrospective and based on records from a government hospital. Insufficiencies in the records of the hospital were the limitation of our study. We were unable to follow the cases after they were discharged from hospital. It would be more effective to design cohort studies.
Conclusion
NNT is still an important cause of mortality for newborns in Turkey, particularly in south-east Turkey. NNT cases were not only from rural areas but also from urban; for this reason community education programmes should cover both rural and urban areas. The present study confirms the efficacy of good nursing care in reducing mortality. Considering the high incidence and high mortality rate associated with this disease, we confidently recommend this approach for improving outcome.
